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Objective. In this study, we aimed to determine the lifetime prevalence of substance use disorder (SUD) in a
Canadian rheumatoid arthritis (RA) cohort and factors associated with SUD in RA.

Methods. Participants with RA (N = 154) were recruited via rheumatology clinics as part of a larger cohort study
of psychiatric comorbidity in immune-mediated inflammatory diseases. SUD is defined as the uncontrolled use of a
substance despite the harmful consequences of its use. To identify lifetime SUD, the Structured Clinical Interview for
Diagnostic and Statistical Manual of Mental Disorders, Fourth Edition was administered to participants. Participants’
sociodemographic and RA clinical characteristics were also assessed. We examined factors associated with lifetime
SUD using unadjusted and adjusted logistic regression modeling.

Results. Twenty-three (14.9%) of 154 participants with RA met the criteria for a lifetime diagnosis of SUD. The
majority of the participants were women, were White, had postsecondary education, and were on a disease-modifying
antirheumatic drug. Factors associated with increased odds of SUD were male sex (adjusted odds ratio [aOR]: 3.63,
95% confidence interval [Cl]: 1.03-12.73), younger age (aOR: 0.94, 95% CI: 0.90-0.98), and ever smoking (aOR: 6.44,
95% CI: 1.53-27.07).

Conclusion. We found that approximately 1 in 7 individuals with RA had a lifetime diagnosis of SUD, highlighting
the importance of identifying and treating SUD in those with RA. In particular, the following factors were associated

with higher odds of SUD: male sex, younger age, and smoking behaviors.

INTRODUCTION

Substance use disorder (SUD) is defined as the uncon-
trolled use of an illegal or legal substance, drug, or medica-
tion despite the harmful consequences of its use (1). SUD is
associated with substantial morbidity and increased mortal-
ity. Globally, in 2016, alcohol use disorder was responsible
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for 16.2 million disability-adjusted life-years (DALYs), and
20.4 million DALYs were attributable to drug use disorder (2).
Major depressive disorder (MDD) and anxiety disorder (AD) are
well-established risk factors for SUD, and there is a known
increased prevalence of MDD and AD in rheumatoid arthritis
(RA), suggesting there may be a relatively high prevalence of
SUD in RA (3,4).
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Hospitalizations due to alcohol use disorder increased 3.5-
fold between 1998 and 2014 in a US cohort of patients with RA
(5), with similar increases found for other drug disorders, including
cocaine, hallucinogenic drugs, amphetamine, anxiolytics, seda-
tives, and hypnotics (6), highlighting the potential burden of sub-
stance use in RA. Previous investigations of SUD in the general
arthritis population (including RA, osteoarthritis, and rheumatism)
found an increased prevalence of SUD (21.4% with osteoarthri-
tis and RA vs 11.8% without arthritis) compared with the general
population (7-9). Investigations of SUD as defined by using the
gold standard assessment for mental disorders (10), the Struc-
tured Clinical Interview for Diagnostic and Statistical Manual of
Mental Disorders (DSM) (11), exclusively in RA are limited, with
one study of 200 Chinese patients with RA reporting a lifetime
prevalence of alcohol use disorders and drug use disorders of
2.0% and 1.0%, respectively (12).

There is significant global variability in the prevalence of SUD (2),
suggesting that prevalence of SUD in an East Asian population may
differ significantly from that in a North American population. In addi-
tion, factors associated with SUD in RA are unknown. In this study,
we aimed to determine the lifetime prevalence of SUD in a Canadian
RA cohort and factors associated with SUD in RA.

PATIENTS AND METHODS

Study design and population. This analysis used
enroliment visit data from a cohort study investigating psychiat-
ric comorbidities in immune-mediated inflalmatory disease, as
described elsewhere (13). Between 2014 and 2016, participants
were recruited from various sites within the Canadian province of
Manitoba. To ensure representativeness, recruitment methods
included general and targeted routes (including poster place-
ment in hospitals, community primary care, rheumatology clinics,
and educational institutions) and in person or mail recruitment of
patients from two local rheumatology clinics. RA was confirmed
by a medical records review or through the treating physician (14).
Participants were aged 18 years or older, were able to provide
informed consent, and had sufficient knowledge of the English
language to participate in the study.

Procedures. Sociodemographic and clinical information
was captured via self-report questionnaires completed during
participants’ initial study visits. Trained interviewers administered
the Structured Clinical Interview for DSM-IV (SCID) in person or
over the phone (11,13). Interviewers included nurses, graduate
students, and research coordinators who were trained by a reg-
istered clinical health psychologist, as described elsewhere (13).

Measures. Sociodemographic and clinical characteris-
tics. Self-report questionnaires provided the following charac-
teristics: sex, age, household income, highest level of education
attained, race, marital status, and smoking history. To ensure

reasonable cell sizes, the following were categorized: annual
household income (<$50 000, >$50 000, or “decline to answer”),
educational attainment (high school or below, above high
school), race (White or non-White), and marital status (single:
never married, divorced, widowed, separated; or married/com-
mon law). Current and past smoking behaviors were recorded,
and participants who reported having smoked 100 or more cig-
arettes in their lifetime were categorized as ever smokers (13).
Self-reported physical comorbidities that were physician diag-
nosed (including cardiovascular diseases, diabetes mellitus,
kidney disease, and cancers, among others) were recorded by
using a validated comorbidity questionnaire (15). The Modified
Medical Outcomes Study Pain Effects Scale was used to record
the impact of pain. This valid, reliable tool is derived from the
Pain Effects Scale (16-18) and includes a six-item assessment
of the effects of pain, defined as any unpleasant sensory symp-
tom, on mood and activities during the previous 4 weeks, with
scores ranging from 6 to 30 and higher scores indicating greater
impact of pain.

RA-specific characteristics. Year of symptom onset and
year of diagnosis were reported by participants. Current and
past disease-modifying therapy (including use of any medica-
tion and use of prednisone, disease-modifying antirheumatic
drugs [DMARDs], or biologics) was recorded. Disease activity
was characterized by the Clinical Disease Activity Index (CDAI)
(19). The CDAI score is obtained by summing disease activity
according to the patient (score of 0-10) and the physician (score
of 0-10) and the number of tender and swollen joints (28-joint
count) (20). Scores range from 0 to 76, with scores less than
or equal to 2.8 indicating remission, scores of 2.9 to 10.0 indi-
cating low activity, scores of 10.1 to 22.0 indicating moderate
activity, and scores greater than or equal to 22.1 indicating high
disease activity (21). The modified Health Assessment Question-
naire (MHAQ), a self-reported measure of difficulty performing
eight daily tasks, was used to characterize physical functioning
(22,23). Scores for each activity (0, without difficulty; 1, with
some difficulty; 2, with much difficulty; 3, unable to do) are aver-
aged to yield a final score ranging from O to 3.

Mental disorders. We used the DSM-IV criteria to identify
psychiatric disorders (13). The DSM-IV was the prevailing di-
agnostic criteria at the time the study was designed. SUD is
a group of disorders defined as the uncontrolled use of an il-
legal or legal substance. In those with RA, SUD was defined
by meeting the diagnostic criteria for current or lifetime SUD and
categorized by DSM-IV diagnoses (24): alcohol abuse, alcohol
dependence, drug abuse, and drug dependence. We included
the following drugs in this definition: sedatives, hypnotics, stimu-
lants, cocaine, cannabis, anxiolytics, opioids, hallucinogens, and
other drugs (eg, steroids, solvents). We did not include tobacco
use. We also summarized self-reported lifetime alcohol and sub-
stance use that did not meet DSM-IV diagnostic criteria, which
we report here as ever substance use.
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We obtained both current and lifetime rates of AD and MDD to
allow for a greater understanding of the lifetime relationship between
SUD and AD and/or MDD. We used the DSM-IV criteria for AD,
which includes panic disorder, generalized AD, agoraphobia with-
out history of panic disorder, specific phobia, social phobia, AD due
to a general medical condition, substance-induced AD, obsessive-
compulsive disorder (OCD), and posttraumatic stress disorder
(PTSD). Because the DSM-5 has replaced the DSM-IV in the time

since the study was designed, we repeated our analyses, charac-
terizing current and lifetime AD in a way that more closely reflects the
DSM-5 concept of an AD, which does not include OCD and PTSD.

Statistical analysis. We summarized the participant
characteristics for the full RA cohort and then by the presence
or absence of SUD using descriptive statistics, including mean
(SD), median (interquartile range), and frequency (percentage). We

Table 1. Characteristics of those with RA and comorbid SUD
1. All RA 2. RA/no SUD 3. RA/SUD P
No. (%) 154 (100) 131 (85.1) 23(14.9) -
Male sex, n (%) 24 (15.6) 18 (13.7) 6(26.1) 0.23
Age,” median (IQR), y 61.2(52.3-67.4)  62.3(53.8-67.9) 53.1 (46.1-60.5) 0.01*
Race, n (%) 0.14
White 116 (75.3) 102 (77.9) 14.(60.9) -
Non-White/other 38(24.7) 29(22.1) 9(39.1) -
Income, n (%) 0.49
<$50000 70 (45.5) 57 (43.5) 13(56.5) -
>$50 000 73 (47.4) 64 (48.9) 9(39.1)

Decline to answer 1(7.2) 10(7.6) 1(4.4) -
Education, n (%) 0.06
High school or below 51 (33.1) 39(29.8) 12 (52.2) -
Above high school 103 (66.9) 92 (70.2) 11 (47.8) -
Marital status, n (%) 0.52
Single/divorced/separated 61(39.6) 50(38.2) 11 (47.8) -
Married/common law 93 (60.4) 81 (61.8) 12 (52.2) -
Ever smoker, n (%) 96 (62.3) 75 (57.3) 21 (91.3) 0.00*
Age at RA onset, median (IQR), y 40.0 (29-50) 41.0(29.3-51.0) 39.0(27.5-45.0) 0.18

Any RA medication, n (%)
Prednisone 23(14.9) 20 (15.3) 3(13.0) 1.00
DMARD 130 (84.4) 109 (83.2) 21 (91.3) 0.50
Biologic 53(34.4) 49 (37.4) 4(17.4) 0.10
Clinical Disease Activity Index score,® median (IQR) 75(3.2-13.3) 7.0(3.1-12.2) 9.6 (3.8-17.3) 0.43
High activity, n (%) 17 (11.0) 14(10.7) 3(13.0) 0.51
Moderate activity, n (%) 30(19.4) 23(17.6) 7(30.4) -
Low activity, n (%) 62 (40.3) 55 (42.0) 7 (30.4)
Remission, n (%) 34(22.1) 29(22.1) 5(21.7)
Unknown, n (%) 11(7.1) 10(7.6) 1(4.4) -
Modified Health Assessment Questionnaire score, 0.44 (0-0.75) 0.38 (0-0.75) 0.75 (0.06-0.94) 0.33
median (IQR)
Mild, n (%) 139 (90.3) 118 (90.1) 21 (91.3) 1.00
Moderate-severe, n (%) 9(5.8) 8(6.1) 1(4.4) -
Unknown, n (%) 6(3.9) 5(3.8) 14.4) -
Pain Effects Scale score, median (IQR) 14.0(10.3-19.8)  14.0(10.0-19.0) 15 (12.0-21.5) 0.22
Any physical comorbidity, n (%) 131 (85.1) 114 (87.0) 17 (73.9) 0.19
Any anxiety disorder, n (%) 51 (33.1) 40 (30.5) 11 (47.8) 017
Panic disorder 5(3.3) 3(2.3) 2(8.7) 0.34
Social phobia 26 (16.9) 18 (13.7) 8(34.8) 0.03*
Specific phobia 16 (10.4) 13(9.9) 3(13.0) 0.94
Generalized anxiety disorder 13(8.4) 9(6.9) 4(17.4) 0.21
Agoraphobia 5(3.3) 3(2.3) 2(8.7) 0.34
Obsessive-compulsive disorder 0 0 0 N/A
Posttraumatic stress disorder 10(6.5) 8(6.1) 2(8.7) 1.00
Any anxiety disorder by DSM-5, n (%) 47 (30.5) 36 (27.5) 11 (47.8) 0.09
Major depressive disorder, n (%) 58 (37.6) 44 (33.6) 14 (60.9) 0.02*

Note. Categorical values are represented as n (%), and continuous variables are represented as median (IQR). P values were
generated by using x” tests (categorical) and Student’s t-tests (continuous) to compare data in column 2 (RA/no SUD) versus

3 (RA/SUD).

Abbreviations: DMARD, disease-modifying antirheumatic drug; DSM-5, Diagnostic and Statistical Manual of Mental Disorders,
Fifth Edition; IQR, interquartile range; N/A, not applicable; RA, rheumatoid arthritis; SUD, substance use disorder.

At baseline visit.
* Statistically significant findings (P < 0.05).
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used ¥° tests and Student’s t-tests to compare participants with
and without SUD.

We used logistic regression models, with Firth’s method to
reduce the small sample bias (25), to determine the association
between various patient characteristics and SUD in RA. Associa-
tions are reported as unadjusted odds ratios and adjusted odds
ratios (@ORs) and 95% confidence intervals (Cls). We considered
the following covariates in the multivariable model: sex (female
[reference] vs male), age (continuous), marital status (married/
common law [reference] vs single), number of physical comorbid-
ities (zero [reference] vs one or more), pain impact (continuous),
smoking history (never [reference] vs ever), and SCID-diagnosed
MDD or AD (no [reference] vs yes). These covariates were cho-
sen on the basis of whether they either had previously established
associations with SUD in general (male sex, age, marital status,
physical comorbidities, and pain impact) (9,26-28) or reached a
level of significance of P < 0.05 in the unadjusted analysis. We
repeated the unadjusted and adjusted regression analyses using
only women to assess any sex-specific effect modification.

Statistical analyses were performed using R for Statistical
Computing (version 4.0.3; R Core Team) and R-Studio (version
1.2.5019). P values <0.05 were considered statistically significant.

Ethical considerations. Ethics approval was obtained
from the University of Manitoba Health Research Ethics Board.

RESULTS

Overall, a majority of the participants were women, were
White, had postsecondary education, and were on a DMARD.
Almost half of the participants with RA met the criteria for a SCID
lifetime diagnosis of an AD (47.8%), and 60.9% met the SCID cri-
teria for a lifetime diagnosis of MDD. Twenty-three (14.9%) of 154
participants with RA met the criteria for a SCID lifetime diagnosis of

Table 2. Occurrence of SUDs and ever substance use in the study
participants (N = 154)

n (%)
Any SCID-diagnosed lifetime SUD 23(14.9)
By disorder
Alcohol abuse 15(9.7)
Alcohol dependence 12(7.8)
Drug abuse 5(3.3)
Drug dependence 7 (4.6)
Ever substance use 16 (10.4)
Type
Cannabis 13(8.4)
Sedatives/hypnotics/anxiolytics 2(1.3)
Stimulants 1(0.6)
Opioids 0
Cocaine 4(2.6)
Hallucinogens/PCP 1(0.7)
Other 1(0.7)

Abbreviations: PCP, phencyclidine; SCID, Structured Clinical Interview
for Diagnostic and Statistical Manual of Mental Disorders, Fourth Edition;
SUD, substance use disorder.

an SUD (Table 1). The most common lifetime SUD diagnosis was
alcohol abuse (9.7%), followed by alcohol dependence (7.8%),
with drug abuse (3.3%) or dependence (4.6%) being less frequent
(Table 2). Those with a lifetime SUD diagnosis were younger, had
a higher rate of ever smoking, and had a higher prevalence of
social phobia and MDD compared with those without an SUD
(Table 1). Higher scores on the CDAI, mHAQ, and the pain impact
scale were reported in those with comorbid SUD compared with
those without an SUD (Table 1). In addition, a higher proportion of
those with comorbid SUD had moderate to greater CDAI scores
(>10.1) compared with those without comorbid SUD; however,
this difference was not significant (RA/SUD: n = 10/23 [43.4%)] vs
RA/no SUD: n = 37/131 [28.2%)]; P = 0.51).

In the univariate regression analyses, younger age, high
school education or below, ever smoker, and lifetime MDD or AD
were associated with meeting criteria for a lifetime SUD (Table 3).
After we adjusted for the covariates, multivariable analyses iden-
tified male sex (@OR: 3.63, 95% Cl: 1.03-12.73), younger age
(aOR: 0.94, 95% CI: 0.90-0.98), and ever smoking (aOR: 6.44,
95% Cl: 1.563-27.07) to be significantly associated with increased
odds of lifetime SUD in RA (Table 3). In the multivariable model,
education and MDD or AD were no longer associated with lifetime
SUD in RA. Given the high proportion of women in the sample, we
repeated the regression analyses using only women, and predic-
tors of SUD were comparable in size and direction (Supplemen-
tary Table 1).

When the classification of AD was revised to exclude OCD
and PTSD, reflecting the DSM-5 classification of AD, 47 individu-
als with RA (80.5%) met the criteria for a lifetime diagnosis of AD
(Table 1). We repeated the regression analyses using the DSM-5
definition of AD, and predictors of SUD were similar in direction
and size to those predicting SUD when we applied the DSM-IV
definition of AD (Supplementary Table 2).

DISCUSSION

We assessed the lifetime prevalence of SUD in a Canadian
RA cohort and examined factors associated with SUD in RA. We
found that 14.9% of the individuals with RA had a DSM-IV diagno-
sis of SUD. Prevalence of either alcohol abuse or alcohol depend-
ence was roughly similar at 9.7% and 7.8%, respectively, with
drug abuse and dependence occurring less frequently (3.3% and
4.6%, respectively). These prevalence estimates were higher com-
pared with those in a Chinese study with a similar study design in
an RA population that reported a lifetime prevalence of alcohol use
disorders of 2.0% and of drug use disorders of 1.0%, although
these differences may be due to alternative criteria used or cultural
differences in use or reporting of use between countries (12). On
the basis of a national 2012 survey, rates of lifetime alcohol or
drug abuse or dependence were higher in the general Canadian
population at 18.1% and 4.0%, respectively, compared with the
current study in RA (29). However, these differences may, in part,
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Table 3. Regression analyses of factors associated with substance use disorders (outcome) in rheumatoid arthritis

Univariate Multivariable
Exposures OR (95% Cl) P OR (95% Cl) P
Male sex 2.28(0.77-6.18) 013 3.63(1.03-12.73) 0.04*
Age 0.95(0.91-0.98) 0.003* 0.94(0.90-0.98) 0.01*
Education: high school or below (vs above high 2.55(1.05-6.42) 0.04* 1.80(0.66-4.97) 0.25

school)
Single marital status (vs married/common law)
Ever smoker (vs never smoker)

1.48 (0.61-3.58) 0.38
6.44(1.96-32.91) 0.001*

6.44 (1.53-27.07) 0.01*

Higher pain impact (vs lower) 1.05(0.97-1.13) 0.21 1.03(0.94-1.13) 0.52
One or more physical comorbidity (vs none) 0.42 (0.15-1.22) 0.11
Major depressive or anxiety disorder 3.28 (1.30-9.22) 0.01* 2.32(0.82-6.59) 0.11

Note. The number of individuals for both univariate (individual exposures) and multivariable (all exposures) models:

N =154,
Abbreviations: Cl, confidence interval; OR, odds ratio.
* Statistically significant findings (P < 0.05).

be due to the use of a different SUD assessment in the general
Canadian population, the World Health Organization Composite
International Diagnostic Interview (30). Looking to other chronic
immunoinflammatory conditions, such as inflammatory bowel dis-
ease, we found similar rates of alcohol abuse (9.3%) or depend-
ence (7.3%) and drug abuse (7.3%) or dependence (3.6%) (24).
In those with multiple sclerosis, rates of alcohol abuse or depend-
ence are also reported to be similar at 6% to 14%, depending on
the measurement used (31,32).

The prevalence in our RA cohort might reflect an association
between increased alcohol consumption and improved RA dis-
ease activity (33,34). Individuals with RA and comorbid SUD also
reported higher, albeit not significantly, CDAI scores compared
with those without a SUD; however, the current study was not
designed to assess further details of substance misuse, including
the reasons for misuse. Comparing SUD rates between popu-
lations and attempting to determine the direction of causality
between RA and SUD is of interest. However, it is important to
recognize that SUDs are lifelong disorders with periods of remis-
sion and to also recognize the potential clinical implications of
an SUD. For example, significant pain is a common symptom in
RA, and care is needed to provide adequate pain control without
worsening addiction or causing relapses in those individuals in
remission from their SUD (35).

We also examined factors associated with SUD in RA and
found them to be comparable with the general population. In
persons with RA, we found that men, younger individuals, and
smokers had a higher likelihood of having experienced an SUD.
Research on factors associated with SUD in RA is limited. How-
ever, when compared with another chronic immunoinflamma-
tory condition, inflammatory bowel disease, we found similar
factors with similar effect sizes to be associated with SUD in
those with RA (24). Chronic immunoinflammatory conditions,
such as RA and inflammatory bowel disease, are known to have
similar features, including their relapsing remitting nature, use of
immunotherapies, and also high rates of comorbid psychiatric
disorders (36).

Smoking is a well-known risk factor in the development of RA
and contributes to several RA disease processes, including oxida-
tive stress, inflammation, and apoptosis (37). In the current studly,
we found that smoking was the strongest factor associated with
SUD in RA. We found that those reporting having ever smoked in
their lifetime had more than six times greater odds of having an
SUD compared with those who did not report this behavior. In the
general population, higher rates of smoking have been associated
with alcohol or drug abuse or dependence (64.9%-75.4%) com-
pared with those with no lifetime psychiatric conditions (32.3%)
(88). A possible mechanism for the association may be nicotine
facilitating the release of several neurotransmitters (eg, norepi-
nephrine, glutamate, serotonin, and others) that are also involved
with SUD (39). Shared genetic variation between smoking behav-
iors and SUD is also a possible explanation for the increased pro-
pensity for smokers to have higher odds of SUD (40). We also
considered whether other comorbid psychiatric disorders could
partially explain the association between SUD and RA; how-
ever, after we adjusted for the presence of either comorbid AD
or comorbid MDD in the multivariable model, smoking remained
significantly associated with SUD.

A finding consistent with SUD in the general population
(41) was that men with RA had higher odds of experiencing
SUD compared with women (@OR: 3.63, 95% CI: 1.03-12.73).
Biological factors, such as differences in substance metabolism
between men and women, are believed to contribute to sex differ-
ences in the rates of SUD (41). In addition, social factors, such as
higher risk-taking in men and a greater propensity for women to
avoid substances that are culturally unacceptable (42), may also
partly explain our finding. We did not observe effect modification
by sex with respect to the other factors associated with SUD.

MDD and AD are known contributors to SUD in the general
population (43). The occurrence of AD is found to worsen the
prognosis for both SUD and AD (44), with possible mechanisms
being shared genetic factors, self-medication of AD, and induction
of AD by substance use (45-47). For comorbid MDD and SUD,
similar mechanisms are postulated, including using substances to
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cope with MDD symptoms and shared genetic factors between
MDD and SUD (46,48). We found that the presence of MDD or AD
was associated with increased odds of SUD in RA, but such effect
was attenuated after we adjusted for other factors that were also
associated with MDD or AD, including sex, smoking, and age, in
the multivariable model.

Cannabis was the most frequently reported substance in the
participants with RA. Shortly after our study was completed in 2018,
Canada legalized the use of nonmedical cannabis (49), with medical
cannabis available since 2001. Given the high rate of nonmedical
cannabis use in this RA cohort, warranted is future research into
whether nonmedical cannabis use post legalization in Canada in
individuals with RA contributes to an increased risk of SUD.

In the current study, there was no report of any nonmed-
ical opioid use. Although this could be due to a reluctance in
reporting, opioids can be prescribed for the medical treatment of
pain not responsive to other analgesics in RA (50); however, their
use in RA has been debated in this context. Notably, patients
with RA prescribed opioids were more likely to delay initiation
of a DMARD (51), and opioid use was associated with delay in
adequate disease control (52), suggesting that implementation
of the current RA treatment recommendations may prevent the
need for opioids (53).

Our study had many strengths, including that participants
with RA were recruited from both community- and hospital-based
clinics and were fairly representative of the RA population in gen-
eral compared with other RA population-based samples (data not
shown). It is noted that the present RA cohort had a higher pro-
portion of women, a lower proportion with White ethnicity, and
a higher proportion treated with DMARDs (13). Another advan-
tage was that psychiatric disorders were diagnosed via the SCID,
which is the gold standard for these conditions. On the other
hand, there are alternative measures for assessing substance use,
including daily or weekly drinking amounts; thus, future investiga-
tions of substance use in RA using alternative assessments are of
interest. A limitation of the study includes the replacement of the
DSM-IV with the DSM-5, whereby the criterion for SUD changed
from substance abuse and dependence being combined to now
being a single disorder, possibly affecting rates of lifetime SUD
(54). However, a previous study that examined this question
found only a modest increase in the SUD prevalence following
the change to the DSM-5 (30). Our study was cross-sectional,
which limited our ability to investigate the association between RA
clinical factors and SUD over time, in addition to the mechanis-
tic association between RA and SUD. There are other potential
factors to consider in future studies of SUD in RA, including a
potential interaction between worsening RA disease activity and
smoking (55) and the assessment of DMARD adherence given
the association between mental disorders and nonadherence
(66). Future studies should also encompass assessment of the
reasons for substance misuse to provide greater understanding
and potential directions for interventions.

In conclusion, we found that approximately one in seven indi-
viduals with RA had a diagnosis of SUD. In addition, the follow-
ing factors were associated with higher odds of SUD: male sex,
younger age, and smoking behaviors; these factors are similar to
those found in the general population and provide useful confirm-
atory guidance for clinical screening. The morbidity of SUD from
the general population highlights the importance of identifying and
treating SUD in those with RA.
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